Microtopography of the autonomic nerves in the rat knee: a fluorescence microscopic study.
The autonomic innervation of the joint is involved in different functions, such as sensory inputs, modulation of the function of immune cells, and trophic actions. To have a basis for further studies of the arthritic knee joint we have investigated the topographical distribution of different neuropeptides in knees of newborn and adult rats and in adult rats after arthritis induction. The distribution of the neuropeptides calcitonin gene-related peptide (CGRP), neurokinin A (NKA), substance P (SP), and neuropeptide Y (NPY) was analyzed using fluorescence immunohistochemistry. Samples were investigated after fixation by perfusion and decalcification by a special method which allows studies in bone tissue. Vascular structures were analyzed by scanning electron microscopy (SEM) of vascular resin casts. In all tissues of the joint (synovial membrane, vessels, fibrous structures, bone, and cartilagineous tissues) CGRP and NKA are the most frequent neuropeptides. They are localized in free or perivascular fibers predominantly around arteries and arterioles. The NPY-ergic perivascular fibers even enter the vessel wall. Generally, SP-ergic fibers occur rarely. Free NKA- and CGRP-ergic nerve fibers spread out in the synovial lining layer reaching the synovial cavity and the outer layers of the articular and metaphyseal cartilage. In the cartilagineous tissue these nerves contact the chondrocytes. The density of NKA- and CGRP-immunoreactive fibers is lower in newborn rats than in adult rats. Six hours after arthritis induction SP-, NKA-, and CGRP-immunoreactivity is enhanced especially in perivascular fibers. The related vessels are dilated substantially. The distribution pattern of the autonomic nerves found in this study might reflect the functions of these nerves: control of the microcirculation, sensory and even trophic functions. The new finding of CGRP- and NKA-ergic fibers in the outer layer of the cartilage can also have implications for the pathogenesis of rheumatoid arthritis.